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TITLE OF THE INVENTION 
METHOD AND APPARATUS FOR INFORMING PRINT ERROR OF A WIRELESS PRINTER 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority of Korean Patent Application No. 2002-5381 6, filed 
on September 6, 2002, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to wireless printing using a wireless printer 
server, and, more particularly, to a method and an apparatus for informing a user about 
a print error of a wireless printer in a wireless network. 

2. Description of the Related Art 

[0003] Unlike wired communications, which use physical media such as various types of 
cables, examples of conventional wireless communications in which electric waves are 
transmitted through air include wireless local area networks (wireless LANs), BlueTooth wireless 
devices, and infrared data association (IrDA) devices. More specifically, a wireless LAN is 
formed by two different methods. First, a network is set using a plurality of computers and 
peripheral devices having wireless LAN cards. Second, a network is set using an access point 
with a wired LAN. 

[0004] Furthermore, a printing operation can be performed wirelessly by connecting wireless 
printer servers to the printers. Here, a wireless printer server having a network interface card 
may be embedded in a printer, or the wireless printer server may be located outside the printer 
using a printer cable. 

[0005] However, the conventional wireless printing method does not include a function of 
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outputting print error information due to communication errors during the printing operation, in 
which data to be printed are wirelessly received. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, it is an aspect of the present invention to provide a method of informing 
a user about a print error of a wireless printer due to communication errors during a wireless 
printing operation. 

[0007] It is another aspect of the present invention to provide an apparatus for informing a 
user about a print error of a wireless printer, the apparatus using the above method. 

[0008] Additional aspects and/or advantages of the present invention will be set forth in part 
in the description that follows, and, in part, will be obvious from the description, or may be 
learned by practicing the present invention. 

[0009] According to an aspect of the present invention, there is provided a method for 
informing a user about a print error of a printer that performs a wireless printing operation using 
a wireless printer server. The method comprises determining whether data to be printed are not 
received by the wireless printer server for more than a predetermined period during the wireless 
printing operation, requesting and receiving wireless communication information on the wireless 
printer server upon determining that the data to be printed is not received by the wireless printer 
server for more than the predetermined period, determining whether a link state or a link quality 
of a wireless communication is good by analyzing the received wireless communication 
information, generating print error information regarding the communication between the 
wireless printer server and a host when the link state or the link quality of the wireless 
communication is bad, and reporting the print error information to the user. 

[0010] According to another aspect of the present invention, there is provided an apparatus 
for informing a user about a print error of a printer that performs a wireless printing operation 
using a wireless printer server. The apparatus includes a data receiving detection unit, which 
detects whether data to be printed are not received by the wireless printer server for more than 
a predetermined period during the wireless printing operation and outputs a detection result, a 
communication information request unit, which requests the wireless communication information 
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on the wireless printer server in response to the detection result and outputs a requested result, 
a communication information analysis unit, which analyzes a link state or a link quality of the 
wireless communication by receiving the wireless communication information from the wireless 
printer server and outputs an analysis result, an error information generation unit, which 
generates print error information based on the analysis result and outputs the print error 
information, and an error information informing unit, which reports the user about the print error 
information. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1] These and/or other aspects and/or advantages of the present invention will become 
apparent and more readily appreciated from the following description of the preferred 
embodiments, taken in conjunction with the accompanying drawings of which: 

[0012] FIG. 1 is a flowchart for explaining a method for informing a user about a print 
error of a wireless printer, according to the present invention; 

[0013] FIG. 2 is a flowchart for explaining operation 14 of FIG. 1 , according to an 
embodiment of the present invention; 

[0014] FIG. 3 is a block diagram illustrating an apparatus for informing a user about a 
print error of a wireless printer, according to the present invention; and 

[0015] FIG. 4 is a block diagram illustrating a communication information analysis unit of 
FIG. 3, according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0016] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to like elements throughout. 

[0017] FIG. 1 is a flowchart for explaining a method of informing a user about a print error of 
a wireless printer. Generally, the method includes determining whether data to be printed are 
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not received for more than a predetermined period, and generating and outputting print error 
information regarding the communication between a wireless printer server and a computer. 

[0018] Referring to FIG. 1 , it is determined whether the data to be printed are not received 
by the wireless printer server for over a predetermined period during a wireless printing 
operation, in operation 10. When it is determined that the data to be printed are received by the 
wireless printer server within the predetermined period during the wireless printing operation, 
operation 10 is repeated. 

[0019] When it is determined that the data to be printed is not received by the wireless printer 
server for more than the predetermined period, wireless communication information on the 
wireless printer server is requested and received, in operation 12. In an embodiment, the 
wireless communication information on the wireless printer server includes link on information 
and link quality information that indicate a current state of a wireless network. In addition, the 
wireless communication information on the wireless printer server may further include channel 
information, or the identification address and the Internet address of a host, which transfers the 
data to be printed. 

[0020] After operation 12, the received wireless communication information is analyzed to 
determine whether the link state and the link quality of the wireless communication are good in 
operation 14. When it is determined that the link state and the link quality of the wireless 
communication are good, the output of the print error information is ended. 

[0021] FIG. 2 is a flowchart for explaining an embodiment 14A of operation 14 of FIG. 1 , 
according to the present invention. Referring to FIG. 2, embodiment 14A includes determining 
the link state and the link quality. 

[0022] It is determined whether the link state of the wireless communication is in an on state 
in operation 30. Here, the link state denotes the connection state between the wireless printer 
server and the host, which transfers the data to be printed. When it is determined that the link 
state of the wireless communication is in an off state, operation 16 of FIG. 1 is performed. 

[0023] However, when it is determined that the link state of the wireless communication is in 
an on state, it is determined whether the link quality is good to smoothly perform the wireless 
communication, in operation 32. Here, the link quality denotes the sensitivity of the 
communication between the wireless printer server and the host, which transfers the data to be 
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printed. In addition, the sensitivity of the communication can be obtained by evaluating the 
sensitivity of a signal using a signal to noise (S/N) ratio or an error rate. The link quality can be 
determined with reference to the sensitivity of the communication, which is obtained via 
experiments. When it is determined that the link quality is not good enough to smoothly perform 
the wireless communication, operation 16 is performed. 

[0024] Returning to FIG. 1 , when it is determined that the link state or the link quality of the 
wireless communication is bad, the print error information is generated in operation 16. In an 
embodiment, the print error information includes the link state information and the link quality 
information on the wireless communication between the printer server and the host. In other 
words, the print error information may include information reporting whether the link state is in 
the on state or off state and information reporting whether the link quality is over or under a 
predetermined link quality. In addition, the print error information may further include the date 
and time when the error appeared, channel information, and the identification address and the 
Internet address of the host, which transfers the data to be printed. 

[0025] After operation 16, the print error information is reported in operation 18. Here, the 
print error information may be reported by displaying the information on a display screen 
installed in the printer or by printing the information. 

[0026] Hereafter, the structure and the operation of an apparatus for informing a user about a 
print error of a wireless printer, according to the present invention, will be described with 
reference to the drawings. 

[0027] FIG. 3 is a block diagram illustrating the apparatus for reporting a print error of the 
wireless printer. Referring to FIG. 3, the apparatus includes a wireless printer server 100, a 
data receiving detection unit 110, a communication information request unit 120, a 
communication information analysis unit 130, an error information generation unit 140, and an 
error information informing unit 150. 

[0028] In an embodiment, the wireless printer server 100 interfaces the wireless transfer of 
the data to be printed between the printer and the host in a wireless network environment. For 
example, the wireless printer server 100 receives the data to be printed from a computer via an 
input terminal IN1 and outputs the data to the data receiving detection unit 110. Here, the 
computer has a wireless LAN card, or a wired LAN card with an access point to perform the 
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wireless network communication. In addition, the wireless printer server 100 outputs the 
wireless communication information to the communication information analysis unit 130 
according to a request signal from the communication information request unit 120. 

[0029] In order to perform operation 10, the data receiving detection unit 110 detects a state 
whether the wireless printer server 100 does not receive the data to be printed for over a 
predetermined period during a wireless printing operation, and outputs a detection result. In an 
embodiment, the data receiving detection unit 110 including a counter (not shown) which does 
not operate while the wireless printer server 100 receives the data to be printed having a 
predetermined size. When the wireless printer server 100 stops receiving the data to be printed 
before the printing operation is finished, the data receiving detection unit 110 starts to operate 
the counter. When the counter is operated for over a predetermined period, the data receiving 
detection unit 110 detects that the receiving of the data to be printed by the wireless printer 
server 100 is abnormally stopped and outputs the detection result to the communication 
information request unit 120. 

[0030] In order to perform operation 12, the communication information request unit 120 
requests the wireless communication information on the wireless printer server 100 in response 
to the detection result from the data receiving detection unit 110. For example, the 
communication information request unit 120 outputs a signal requesting the wireless 
communication information to the wireless printer server 100 in response to the detection result, 
which is transferred from the data receiving detection unit 110. 

[0031] In order to perform operation 14, the communication information analysis unit 130 
receives the requested wireless communication information from the wireless printer server 100 
and analyzes the link state and the link quality of the communication to output an analysis 
result. In an embodiment, when the communication information analysis unit 130 determines 
that the link state or the link quality is bad based on the wireless communication information 
transferred from the wireless printer server 100, the communication information analysis unit 
130 outputs the analysis result to the error information generation unit 140. In the other case, 
the communication information analysis unit 130 outputs the analysis result through an output 
terminal OUT2. 

[0032] FIG. 4 is a block diagram illustrating an embodiment 130A of the communication 
information analysis unit 130 of FIG. 3, according to the present invention. Referring to FIG. 4, 
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embodiment 130A includes a link on detection unit 200 and a link quality measurement unit 210. 

[0033] In order to perform operation 30, the link on detection unit 200 detects whether the 
link state of the wireless communication is in an on state and outputs the detection result. For 
example, the link on detection unit 200 detects information on the link state, which is transferred 
from the wireless printer server 100 via an input terminal IN2, to determine whether the link 
state is in an on state. When the link state is in an on state, the link on detection unit 200 
outputs the detection result to the link quality measurement unit 210. In the other case, the 
detection result is output to the error information generation unit 140 via an output terminal 
OUT3. 

[0034] In order to perform operation 32, the link quality measurement unit 210 measures the 
link quality with the sensitivity of the communication and outputs the measurement result. In 
this case, when the link quality is over the sensitivity of the communication, which is 
experimentally obtained, it is determined that the link quality is excellent. In the other case, it is 
determined that the link quality is bad. In an embodiment, the link quality measurement unit 210 
measures the link quality with a predetermined link quality in response to the detection result 
transferred from the link on detection unit 200. If the link quality is less than the predetermined 
link quality, the measurement result is output to the error information generation unit 140 via an 
output terminal OUT4. In the other case, the measurement result is output through an output 
terminal OUT5. 

[0035] Returning to FIG. 3, in order to perform operation 16, the error information 
generation unit 140 generates the print error information based on the analysis result and 
outputs the generated print error information. Here, the print error information generated by the 
error information generation unit 140 includes the link state information and the link quality 
information which are generated based on the detection result from the link on detection unit 
200 and the measurement result from the link quality measurement unit 210. 

[0036] In an embodiment, the print error information generated by the error information 
generation unit 140 further includes the date and time when the error appeared, channel 
information, and the identification address and the Internet address of the host, which transfers 
the data to be printed. The error information generation unit 140 outputs the print error 
information to the error information informing unit 150. 
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[0037] In order to perform operation 18, the error information informing unit 150 reports the 
print error information. In an embodiment, the error information informing unit 150 displays the 
print error information on a display screen (not shown) of the printer or prints the print error 
information using a data printing unit (not shown). In other words, the error information 
informing unit 150 outputs a signal for displaying or printing the print error information, which is 
transferred from the error information generation unit 140 via an output terminal OUT1. 

[0038] A print error due to communication errors between a wireless printer server and a host 
computer can be promptly corrected using the method and the apparatus of the present 
invention. 

[0039] The hardware included in the system may include memories, processors, and/or 
Application Specific Integrated Circuits ("ASICs"). Such memory may include a machine- 
readable medium on which is stored a set of instructions (i.e., software) embodying any one, or 
all, of the methodologies described herein. Software can reside, completely or at least partially, 
within this memory and/or within the processor and/or ASICs. For the purposes of this 
specification, the term "machine-readable medium" shall be taken to include any mechanism 
that provides (i.e., stores and/or transmits) information in a form readable by a machine (e.g., a 
computer). For example, a machine-readable medium includes read only memory ("ROM"), 
random access memory ("RAM"), magnetic disk storage media, optical storage media, flash 
memory devices, electrical, optical, acoustical, or other form of propagated signals (e.g., carrier 
waves, infrared signals, digital signals, etc.), etc. 

[0040] While this invention has been particularly shown and described with reference to 
embodiments thereof, it will be understood by those skilled in the art that various changes in 
form and details may be made therein without departing from the spirit and scope of the present 
invention as defined by the appended claims. 
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